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Anisomelic Acid, a Macrocyclic Diterpenoid Isolated from
Anisomeles Indica

Pei-Ju Lee!, Deyue Robert Tzeng?, Chien-Ming Lee'*

Abstract

The natural products extracted from herbs have attracted considerable attentions, due to
their varied roles in biological systems. Ovatodiolide and anisomelic acid can be isolated
from the natural herbs named Anisomeles indica. The structures of both natural products are
similar and can be described as a macrocyclic diterpenoid compound. In biological studies,
two natural products exhibit varied functions. For example, ovatodiolide can serve as an
inhibitor for specific cancer cell growth and for regulation of HIV activity in a cell-based

assay.

In previous report, we successfully isolated the ovatodiolide from Anisomeles indica
and the procedures we utilized are classified as green chemistry. In this study, we make efforts
to isolate and purify the smaller amounts of anisomelic acid compared to that of ovatodiolide.
Anisomelic acid bearing a carboxyl group shows better water-soluble property than that of
ovatodiolide. The FTIR, TLC, NMR, GC-MS and HPLC spectroscopic studies confirmed the
composition of anisomelic acid. The geometric structure of anisomelic acid was also
determined by single-crystal X-ray diffraction. The compound, anisomelic acid crystalizes in
crystal system, monoclinic; space group, P21; unit cell dimensions, a = 9.2679(3), b =
9.2146(3), ¢ = 10.7708(4) A ; final R indices [I1>2sigma(1)], R1 = 0.0429, wR2 = 0.1065.
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A s R %ﬁ.ﬁé’—’fﬁ Slcfost £ frdd & 2 W EE 4T (£ 1~5)-H ¢ C(1)-0(1) fv
C(19)-0(3) & & 5] 3 1.330(3) 4c 1.201(3) A » 5 & C-0 44t E » C(1)-0(2)
BEE 3 12033) A0 # £ 5 R (C=O) B4 i £ o 7 7 2 C(5)-C(6), C(9)-C(10) f= C(13)-
C(14) #u A 5 5 1328(2), 1333(3) fr 1.320(3) A » 7 55 o5t bt bt £ 4o 1) -

# 1. Crystal data and structure refinement for ic21280.

Identification code ic21280

Empirical formula C20 H26 O4

Formula weight 330.41

Temperature 200(2) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P2:

Unit cell dimensions a=9.2679(3) A =90°.
b =9.2146(3) A =99.8060(10)°.
¢ =10.7708(4) A =90°.

Volume 906.39(5) A 3

Z 2

Density (calculated) 1.211 Mg/m?3

Absorption coefficient 0.083 mm-!

F(000) 356

Crystal size 0.488 x 0.105 x 0.045 mm3

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

1.919 to 29.998°.
-13<=h<=13, -12<=k<=12, -15<=I<=15

377
524

78
8 [R(int) = 0.0342]

99.8 %

Semi-empirical from equivalents

0.9602 and 0.9095

Full-matrix least-squares on F2

524

8/1/220

1.041
R1 = 0.0429, wR2 = 0.1065
R1 =0.0481, wR2 = 0.1102
0.03)

n/a

0.203 and -0.133 e.A -3

. 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A x 10°)
for ic21280. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

X y z U(eq)
o) -514(2) 4494(2) 4996(2) 56(1)
0(2) -1442(2) 5158(3) 3053(2) 83(1)
0O(3) 4770(2) 5686(2) 11327(2) 64(1)
O(4) 6960(2) 6122(3) 10838(2) 68(1)
C@) -385(2) 4975(3) 3855(2) 51(1)
C(2) 1183(2) 5170(2) 3784(2) 42(1)
C(3) 2064(2) 4658(2) 5000(2) 31(1)
C4) 899(2) 4506(2) 5862(2) 33(1)
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C(5) 866(2) 5716(2) 6773(2) 32(1)
C(6) 823(2) 5593(2) 7995(2) 34(1)
c(7) 840(2) 6916(3) 8813(2) 45(1)
c(8) 2295(3) 7081(4) 9725(2) 61(1)
C(9) 3545(3) 7234(3) 9019(2) 49(1)
C(10) 4940(3) 6831(2) 9343(2) 45(1)
c(11) 5995(3) 7026(3) 8431(2) 48(1)
c(12) 6552(2) 5591(3) 7966(2) 47(1)
C(13) 5353(2) 4548(3) 7444(2) 41(1)
C(14) 5185(2) 3796(2) 6386(2) 39(1)
C(15) 3897(2) 2780(2) 6039(2) 46(1)
C(16) 2843(2) 3217(2) 4851(2) 42(1)
C(17) 1615(4) 5644(5) 2759(3) 77(1)
C(18) 802(4) 4181(3) 8674(2) 63(1)
C(19) 5492(3) 6157(3) 10593(2) 48(1)
C(20) 6224(3) 3867(4) 5449(3) 66(1)

% 3. Bond lengths [A] and angles [°] for ic21280.

o(1)-C(1) 1.330(3) C(1)-0(1)-C(4) 111.87(15)
0(1)-C(4) 1.473(2) 0(2)-C(1)-0(1) 121.4(2)
0(2)-C(1) 1.203(3) 0(2)-C(1)-C(2) 129.2(2)
0(3)-C(19) 1.201(3) 0(1)-C(1)-C(2) 109.40(17)
0(4)-C(19) 1.342(3) C(17)-C(2)-C(1) 121.9(2)
C(1)-C(2) 1.479(3) C(17)-C(2)-C(3) 129.9(2)
C(2)-C(17) 1.311(3) C(1)-C(2)-C(3) 108.10(17)
C(2)-C(3) 1.497(3) C(2)-C(3)-C(16) 112.24(16)
C(3)-C(16) 1.533(3) C(2)-C(3)-C(4) 102.77(15)
C(3)-C(4) 1.546(2) C(16)-C(3)-C(4) 111.93(16)
C(4)-C(5) 1.489(3) 0(1)-C(4)-C(5) 107.89(15)
C(5)-C(6) 1.328(2) 0(1)-C(4)-C(3) 104.89(13)
C(6)-C(18) 1.494(3) C(5)-C(4)-C(3) 115.01(15)
C(6)-C(7) 1.503(3) C(6)-C(5)-C(4) 126.61(18)
C(7)-C(8) 1.535(3) C(5)-C(6)-C(18) 124.34(19)
C(8)-C(9) 1.497(3) C(5)-C(6)-C(7) 120.84(18)
C(9)-C(10) 1.333(3) C(18)-C(6)-C(7) 114.80(17)
C(10)-C(19) 1.491(3) C(6)-C(7)-C(8) 112.1(2)
C(10)-C(11) 1.510(3) C(9)-C(8)-C(7) 110.83(19)
C(11)-C(12) 1.534(4) C(10)-C(9)-C(8) 129.8(2)
C(12)-C(13) 1.504(3) C(9)-C(10)-C(19) 121.4(2)
C(13)-C(14) 1.320(3) C(9)-C(10)-C(11) 120.2(2)
C(14)-C(20) 1.511(3) C(19)-C(10)-C(11) 118.4(2)
C(14)-C(15) 1.513(3) C(10)-C(11)-C(12) 113.66(19)
C(15)-C(16) 1.526(3) C(13)-C(12)-C(11) 113.83(18)
C(14)-C(13)-C(12) 128.99(19)
C(13)-C(14)-C(20) 124.0(2)
C(13)-C(14)-C(15) 120.67(19)
C(20)-C(14)-C(15) 115.3(2)
C(14)-C(15)-C(16) 114.13(18)
C(15)-C(16)-C(3) 112.76(17)
0(3)-C(19)-0(4) 121.4(2)
0(3)-C(19)-C(10) 127.0(2)
0(4)-C(19)-C(10) 111.6(2)

Symmetry transformations used to generate equivalent atoms:
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% 4. Anisotropic displacement parameters (A 2x 103) for ic21280.
The anisotropic displacement factor exponent takes the form: -222[ h2 a*2ull + ..+ 2 hk

a* b* U12]

Ull U22 U33 U23 U13 U12
0(1) 29(1) 98(1) 42(1) -16(1) 4(1) -12(1)
0(2) 56(1) 131(2) 50(1) -29(1) -19(1) 30(1)
0(3) 77(2) 69(1) 47(1) 14(1) 17(1) 3(1)
0(4) 62(1) 90(2) 45(1) 9(1) -10(1) -25(1)
c() 42(1) 71(2) 36(1) -18(1) -3(1) 11(1)
Cc(2) 46(1) 50(1) 28(1) -1(1) 5(1) 6(1)
Cc@d) 32(1) 37(1) 26(1) -3(1) 8(1) -1(1)
C(4) 30(1) 40(1) 29(1) -2(1) 7(1) -3(1)
Cc(5) 33(1) 36(1) 29(1) 2(1) 8(1) 5(1)
C(6) 31(1) 41(1) 30(1) 2(1) 10(1) 6(1)
C(7) 47(1) 56(1) 36(1) -7(1) 16(1) 7(1)
C(8) 58(1) 92(2) 34(1) -18(1) 12(1) -10(1)
C(9) 53(1) 58(1) 36(1) -5(1) 8(1) -12(1)
C(10) 54(1) 41(1) 39(1) -1(2) 7(1) -16(1)
Cc(11) 45(1) 51(1) 46(1) 8(1) 5(1) -15(1)
Cc(12) 33(1) 59(1) 47(1) 10(1) 3(1) -7(1)
C(13) 32(1) 48(1) 44(1) 8(1) 9(1) -4(1)
C(14) 30(1) 34(1) 54(1) 8(1) 8(1) 8(1)
C(15) 42(1) 30(1) 63(1) 2(1) 5(1) 2(1)
C(16) 40(1) 41(1) 45(1) -11(1) 9(1) 3(1)
c(17) 79(2) 114(3) 38(1) 22(2) 13(1) 10(2)
C(18) 97(2) 54(2) 45(1) 15(1) 34(1) 10(1)
C(19) 61(1) 42(1) 39(1) -5(1) 4(1) -14(1)
C(20) 61(2) 61(2) 86(2) -14(1) 38(2) -1(1)

% 5. Hydrogen coordinates (x104) and isotropic displacement parameters (A 2x103) for

ic21280.
X y z U(eq)
H(4) 7240 5851 11585 102
H(3) 2798 5415 5344 37
H(4A) 1039 3564 6327 40
H(5) 877 6673 6447 39
H(7A) 30 6850 9302 54
H(7B) 674 7789 8271 54
H(8A) 2250 7946 10261 73
H(8B) 2455 6219 10281 73
H(9) 3309 7687 8218 59
H(11A) 6844 7601 8846 57
H(11B) 5503 7586 7695 57
H(12A) 7143 5804 7305 56
H(12B) 7203 5118 8675 56
H(13) 4613 4412 7945 49
H(15A) 3349 2736 6751 55
H(15B) 4272 1793 5918 55
H(16A) 2100 2445 4637 50
H(16B) 3394 3301 4143 50
H(17A) 914 5872 2035 92
H(17B) 2630 5759 2741 92
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H(18A) 1761 4013 9197 94
H(18B) 585 3393 8059 94
H(18C) 48 4211 9209 94
H(20A) 7086 4440 5803 99
H(20B) 5730 4323 4669 99
H(20C) 6529 2883 5265 99
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